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Sixty hours after birth, Chancy
slept through her first official por-
trait sitting for Pub photographer
Bill Jack Rodgers. The mother,
Nancy, produced the apparently
normal offspring in spite of having
received a large radiation dose in
a LASL experiment. Story begins
on page 7.



Construction

By Bill Richmond




There are many cabinets like these where WIREX manuals were used to compile the 400 miles of cabinet-to-cabinet wiring.

A COMPUTER PROGRAM known as
“WIREX"—developed by personnel
of the Los Alamos Scientific Labo-
ratory—is able to cut by more than
25 per cent the time previously
spent in preparing drawings for
certain electrical construction work.

Normally the directions for plac-
ing the thousands of wires and
cables for electrical connections in
a construction project are con-
tained in engineering drawings. In
some cases hundreds of these draw-
ings are required for distribution
to all craftsmen concerned.

But by the use of WIREX, many
of these drawings can be elimin-
ated, and all the instructions can
be listed in tabular form.

2

The idea of WIREX originated
with Bob Warner, K-4 alternate
group leader, in connection with
the UHTREX (Ultra High Tem-
perature Reactor Experiment) proj-
ect at LASL. Warner noted that
hundreds of nearly identical wiring
drawings would be required for
installation of instruments and
control wiring on the UHTREX
project. He suggested to Ken Duer-
re, K-4, and Jim Case, ENG-1, that
some type of computer program
might be developed to simplify the
wiring problems.

Case and Duerre then worked
out the wiring requirements for
UHTREX and decided how best to
convey this information to the

PRECEDING PAGE: Leroy Tucker, K-4,
checks o connection point as specified
in a WIREX manual.

electricians. And, with few changes,
the Dbasic program provided by
Case and Duerre evolved into the
final version of WIREX,

Instead of blueprints, the wiring
information—which includes wires,
cables, terminals, connections, etc.
—is fed into an IBM 7090 com-
puter. The computer then prints
out, under appropriate headings,
the wire tabulation lists, These
lists are bound into manuals and
distribuied to the craftsmen who
now have all the instructions they
need to complete the job.

The primary advantages of WIR-
EX are improved accuracy, time
saving and versatility.

The record-keeping involved in



the WIREX systom occupics congid-
erably Tess storage space than is re-
quired for conventional drawings
since vecords may be retained on
conputer cards or |'n;lg‘1'1(‘i,i(: tape.

Another advantage is for job re-
visions, becanse the sole require-
ment is a new compuier card, and
all the alfected lists are automatic-
ally updated.

The job of the clectrical crafts-
vran s also simplilied by the use
of WIREX. Tle follows a sitaple
check list, instead of tracing a wirc
on a drawing, and thus knows all
he must to do the job.

The WIREX, manual for the
araftsman includes six basic cate-
gorics — general notes,  material
notes, cable routing, cable leagth
surmnmary, chaonel wiring and cab-
inet wiring.

AL WIREEK listings arc prescuted
to the wiring crews in the same se-
quence and are in the logical order
of wiring propress. "Uhe fivst list in
the package, “pencral notes,” gives
all general instructions, special in-
structions, special routing details
and any other information which
might be required before an actaal
start on the job iy initiated.

This listing is lTollowed by the
“material notes” where cable and
wire types, indicaied by a number,
are delined, and their sources ol
supply ave indicated, Other items,
such as seals and conucctors, are
also lsted with quantities requirved
and supply sources.

‘The third list, “cable rvouting,
is o table of all cable or wire runs
invalved with this particalar pack-
age which pives the cable nmnber,
its type wmnnber, where it starts
and stops and its routing. LF the
cable leaves the coutainment arca,
ihe listing calls for a seal and gives
its sive nunber. "Uhe length of ca-
ble required is also given, and the
WIREX program sums all lengths
of cach cable or wire by type num-
ber i a “cable length summary” list
as an aid in ordering suflicient ma-
terial to complete the job, With
this information, the cables arc
pulled  throagh  their  specified
routes and numbered.,
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continued o nexi page

Ken Duerre, K-4, is almost hidden by
the multitude of drawings that would
have been required without WIREX,



In only five drawers, Jim Case, ENG-1,
finds all the computer cards needed to
compile the WIREX manuals.

WIREX . ..

continued from preceding page

The next listing, the “channel
wiring list,” gives the path num-
bers, color codes and connection
points for the wires in each cable
to the various devices such as
transducers and motors.

The final group of listings are
the “cabinet wiring lists.” The
cabinet is identified by its name
and room location. All cables en-
tering and leaving this cabinet are
identified by cable number. Each
wire in each cable is identified by
path number and color. The listing
also denotes which path is on
which terminal.

This process is continued until
all of the paths of this WIREX
package have been connected.

The scope of the electrical work
in UHTREX can be appreciated by
noting there were 13,000 paths us-
ing an estimated 100,000 wires
with a total of 400 miles of cabinet-
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Bob Warner, alternate K-4 group leader, Ken Duerre, K-4, and Jim Case, ENG-1,
compare a completed wiring job with the instructions in a WIREX manval.

to-cabinet wiring. A rule of thumb
established early was: “If a com-
plete job consists of fewer than 100
paths, it is mnot worthwhile to
WIREX it.”

Personnel who were not electri-
cal draftsmen filled data sheets and
produced finished lists for electri-
cal systems which they had de-
signed or in which they were other-
wise involved. This job was easily
done, and few errors occurred due
to misunderstanding the functions
of signals or circuits.

The electricians’ response to the
WIREX approach on UHTREX
was affirmative. Where WIREX was
utilized, the complete job was done
using WIREX lists — no other in-
formation was required. But, as a
salety factor, a full set of drawings
was compiled for the first part of the
UHTREX wiring on which WIR-
EX was used. When this first part

was completed using WIREX it was
checked against the drawings and
was 100 per cent accurate. Thus,
WIREX proved itself on the first
test, and the remainder of the job
was completed with wiring errors
nearly non-existent.

An important contribution made
by WIREX, according to those in-
volved, was that it forced both the
designers and the electricians to
work in a systematic manner.

The WIREX program was proved
on the UH'TREX facility to be flex-
ible, and it could be used for wir-
ing jobs on other projects. A num-
ber of other laboratories and orga-
nizations have expressed interest in
what has been done with WIREX
and have indicated they would like
to use it. For this, and other rea-
sons, a LAMS report—LA-3807-MS
—is being prepared and should be
available within a few months.



A
¢ e A 20-vear rEcorn of wiusi-

cal accomplishments, the Tos Ala-
mos Choral Society and the Los

Alamos Sinlonictta have cut two
records. A compilation of sornce of
the Dbesi cllorts of the past two
years” concetts, the records are rep-
resentative of the kind of inusic
these organizations have been per-
foryning for the commuunity.,

‘The fivst Ghoral Society-Sinfoni-
ctta record includes “Miriam’s Song
ol "Uritpl” by Irauz Schubert,
“Alleluia”  and “last Words  of
David” by Randall "I'hompson and
“A Song of Thanksgiving” hy R.
Vaughan Williams. "I'he recovd fea-
tures Karen Stopher Stapleton as
soprano soloist and, as an added at
traction, the H0-member children’s
choir which was assembled and re-
hearsed by John Ward, CMIF.5,
particularly lor “A Song of Thanks.
giving.”

A varicty of choral music cont
prises  the sccond  record: “I'he
Peaccable Kingdom” by Randall
Thompson, “Motet {or Double
Chorus” by Johaones Dralums and

Don Gerheart brings in the first violins during a pre-con-
cort rehearsal on the stage of the Cumbres Junior High
School gymnasium.

two works that had never been re-
corded before, “Song ol the Spirits
Over Water” (for male chorus) by
I'vanz Schubert and “Psalm 1867
by Wilhelm Shutz. 'U'he records arc
available through John Ward.

Roth Choral Society and Sinfoni-
ctta  (originally called the Civic
Orchestra) can trace their organiva-
gional beginnings to the home ol
mathematician  Donald  Flanders
and his wile who originally invited
fricnds o their home o sing mad-
vigals. When the neighbors com-
plained of the din produced by the
enthusiastic group  in  the  thin-
willed  Sundt  apartment,  they
moved to the old nursery school,
and there the Yos Alamos Choral
Society was born.

‘I'he first public concert by the
Choral Socicty took place at Christ-
mas time, 1944, They and an orch-
estea also directed by Dr. Flanders
performed  Flandel’s  “Messiah”
which was so wellreceived that it
hecame an annual Christinas con-
cert.

One historic {first was the atomic

kettle drum used in the 1945 con-
cert. ' ['his Christimas concert is note-
worthy for the ingenuity that over-
came the problems ol staging a con-
cert in a “sccure” town. 'Fhere was
no keetle drum in the community,
and Director Robert S. Dike, P-16,
neceded one. A mail order catalog
provided the dram head, but the
rest of the drum was comprised of
part ol the ballistic shell ol a
“Little Boy” atomic bomb, with
water faucet handles for adjusting
the dram head. The drum worked
fine, but the sccurity guards heard
about it and necarly scuttled the
whole program. A compromise was
finally rveached by constructing a
screen in front of the orchestra high
cnough to mask the “shape” ol the
drum.

Another outstanding concert in
the carly years occurred in 1946
when the combined choruses and
orchestras of 1.os Alamos and Santa
I'e drew an audience of more than
1,200 persons. "L'he tenor soloist for
this concert was base commander

continued on next page

5



Music Makers ...

continved from preceding page

Col. Austin W, Betts, now Lt. Gen.
Betts, chief of research and develop-
ment for the Department of the
Army.

During the winter of 1947-'48,
the Los Alamos Civic Orchestra was
formally organized under the spon-
sorship of the Community Council,
then the only source of funds for
such an organization. Four of the
charter members of the orchestra
are still active in Sinfonietta: Eliz-
abeth Graves, P-6, Rosemary O’-
Connor, GMX-11, Arno Roensch,
SD-3, and Walter Weber, P-1.

Sinfonietta has always actively en-
couraged participation by the high
school students in town. There are
several families with two genera-
tions  participating:  Elizabeth
Graves and her daughter, Marilyn;
Rosemary O’Connor and her sons,
Lonny and Tom; Arno Roensch
and his son, Paul; Fred Ribe, P-15,
and his son, Fred, Jr.; Don Cromer,
CMF-5, and his son, Roy; Joan
Johnson and her children, Brian
and Kay; Morris Battat, K-1, and
his son, Ken; and Meg Neher and
her son, Brian. David Cole, a 1960
graduate of Los Alamos High
School and a former student mem-
ber of Sinfonietta, is now teaching
elementary strings in the Los Ala-
mos school system,

Gaelen Felt, now with EG&G,
John Winks, J-3, and Kathleen
Manley, wife of LASL Research
Advisor John Manley, were the
next three directors for Choral So-
ciety. By this time, Choral Society
and Sinfonietta were presenting
two concerts each year—one light
opera and one pops concert. Then,
in 1948, Mrs. Manley joined forces
with John Macy, now director of
the U.S. Civil Service Commission,
and the Little Theater group to
produce Gilbert and Sullivan’s
“H.M.S. Pinafore.” The following
year, this group formed the Los
Alamos Light Opera Association.
Sinfonietta has provided the orch-
estral phase of every Light Opera
production.
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Mrs. Manley continued to direct
the Choral Society until the winter
of 1951 when Robert Carpenter,
formerly in P-14, again directed the
group in the “Messiah.”

The following year, C. C. Robin-
son, minister of music at the United
Church, presented the Choral So-
ciety in “Israfel,” an original choral
work by design engineer Robert
Dike.

John D. Seagrave, P-DOR, took
over the podium in 1953.

When the Manleys returned from
the University of Washington, Kay
again took over direction of the
Choral Society. One of her most in-
teresting concerts was ‘“‘Singing
Through the Centuries,” presented
in 1961, The script was written by
Rosalie Heller and narrated by
Frank Evans. During the perform-
ance, as the speaking script and
musical program progressed, Joe
Moody painted a huge background
mural illustrating the history of
choral music.

From 1960 to the present, Avery
{Mrs. Darragh) Nagle, Kenneth
Cooper, N-3, Herald Kruse, J-14,
and John Ward, CMF-5, have di-
rected the choral members in re-
hearsal and concert,

The Los Alamos Sinfonictta also
operates as an independent organ-
ization. At least once a year they
give a concert, completely inde-
pendent of either Light Opera or
Choral Society, which usually fea-
tures a local instrumental soloist.
Some of the past artists have been
Robert Richtmyer, a LASL consul-
tant, Leslie Peck, then in T-DO,
his wife, Marjorie, Cerda Evans,
T-2, and Allan Malmberg, T-7.

The next concert of the Los Ala-
mos Choral Society and the Los
Alamos Sinfonietta, jointly directed
by John Ward, is scheduled for
8:15 p.m. Jan. 13 at Pueblo Junior
High School gymnasium in Los
Alamos. This concert will be re-
peated Jan. 14 at 3:15 p.m. at St.
Francis Cathedral in Santa Fe. %

ABOVE: Allan Malmberg, T-7, past
director of the Los Alamos Sinfonietta
was the featured cello soloist in the
1967 fall concert. BELOW: John Ward,
CMF-5, directs one of the regular Mon-
day night Choral Society rehearsals.




No human buby ever had betier care than Chancy, the
"monkey wha couldnt be.” Wrapped in a blanket for
protection fram drafts, she gets twice-daily botile feedings
from H-4 animal caretaker Steve Cordova.

WUJM LAarRGE nosks of radiation have been
known to render animals sterile or to cause

mutations in ollspring or to cause death, one animal
in a Los Alamos Scientilic Laboratory study has man-
aged to defly science all three ways. This heroine is
Naucy, a Macaca speciosa monkey who took part in
radiation studies at the lealth Rescarch Laboratory.

First: Naney should have died Irom radiation-in-
duced aplastic ancinia. She and seven other monkeys
received 1528 rads of gamina radiation stariiog in
the fall of 1964, Seven died from this thrice-lethal
dose, but not Nancy.

Second: Nancy should not have been fertile. At
least in the opinion of Drs. L. M. tlolland, 114 re-
scarch vetesinarian, and John Spalding, 114 radio-
biologist, it was highly unlikely thai she would have
remained fertile after such a large radiation dose.
But she becamae pregnant in June, 1967, after being,

caged with a male monkey named Chow for about

‘Nancy’ Sheds

cw lLaght
n Eflects

Of Radiation

two mounths. ‘This doubling up in the animal quarters
was more for convenicnce at the time rather than
with any rcal hope that an offspring would result,
according to Dr. Holland,

Third: On the cvening of Dec. 7, Nancy delivered
a live, healthy, apparcntly normal female baby—
named Chancy—weighing 500 grams the day after
birth.

"T'his event, presided over by Dr. Tlolland, serving
for the flirst time as an obstetrician for a monkey,
occurred after nearly a month of watchlul waiting on
the part ol Spalding, Holland, Pub Photographer Bill
Jack Rodgers and a host of other interested “monkeys
uncles.” The montd’s wait followed a false labor,
relatively common in first-time human mothers ag
well.

‘I'here is probably no other casc on record where
any mammal has reccived such a large radiation dosc

continved on next puge
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ABOVE: H-4 veterinarian L. M. Holland checks Nancy's
condition after delivery on the evening of Dec. 7. BELOW:
Holding hours-old Chancy, Nancy glares at Pub photog-
rapher Bill Jack Rodgers.

Radiation Effects . . .

continued from preceding page

and reproduced. This would indicate, according to
Spalding, that individuals differ in their resistance to
radiation damage, and apparently at least some fe-
males remain fertile after being exposed to radiation
levels which are lethal to others. The females of some
other specics (rodents for example) fail to recover
fertility once they have been rendered infertile.
Males may become infertile by radiation exposure
and recover. An accidental exposure of approxim-
ately 300 rads to a man is known to have caused
sterility for about three years.

The radiation dosage necessary to sterilize the
human female is not well known, but is probably
quite high il Nancy’s performance is any indication.
Since the monkey is physiologically similar to man,
extrapolation of experimental results from monkeys
to man may be rcasonably accurate so the human
female is perhaps as resistant to radiation as the
monkecy.

Blood tests on the eight monkeys used in the
radiation effects experiments showed that Nancy had
consistently greater ability to recover bone marrow
function. The reason for this is unknown. The seven
monkeys who died showed rapidly declining bone




ABOVE: Safe delivery of Nancy's daughter Chancy was
celebrated with coffee all around by H-4 personnel.
Marty Holland, left, and Juke Spalding falked over the
rigors of delivery and plans for raising the boby. RIGHT:
A very pregnant Nancy kept interested H-4 personnel on
the olert for nearly o month ofter a false labor early in
November.

marrow function alter exposure, with litile recovery.

Nuney’s vadiation exposures were ceccived in the
following manncr, Initially she was given 500 rads
at the rate of two rads per hour for 10 days. Four
months later she received [ractionated exposures at
the rate of one rad per minute. Fourteen doses were
given over 365 days with carefully caleualated recov-
ery periods spaced at various intervals. For example,
it 200 rads were given in onc day, 10 per cont of the
damage was assumed to be irreparable. With no
additional exposure, 50 per cent of the 180 rads of
reparable dimage may be repaired in a 28-day period.
Additional exposures were spaced so that the accum-
ulated dose of irreparable damage kept increasing at
a theoretical vate. In the case of scven monkeys
theory failed, resalting in death.

‘The purpose of the experiment was to accurnulate
data on clfect of radiation damage on space travellers
and their ability to recover and perform useful work
on long interplanciary voyages. "L'rained monkeys
were exposed at LASLs "T'AD1 exposure facility in
an experiment conducted in cooperation with the Air
Force Acromedical Research Daboratory of ¥lollo-

»

man Air Force Base. 'I'he monkeys were trained to
perforin work functions in a simulated space capsule
while undergoing radiation cxposure.

Originally it had been planned to use Macaca
speciosa monkeys rather than the common rhesus
variety for this cexperiment. 'The former are more
docile and amenable to handling. However, they
possess well calloused buttocks which the so-called
astrornonks learncd to use for avoiding the mild
cleciric shock stimuli which motivated the monkey
work periods. "This lack of performance cancelled the
first experiment planned for January, 1965, and made
it necessary to switch to the less-padded rhesus
mnonkeys.

Nancy bad been in the group of Macaca speciosa
monkeys undergoing training at the famous “mon-
key college” at Holloman AXB for the first experi-
ment. She flunked out and joined the group which
were to provide additional data by receiving larger
radiation cxposurcs, but not performing work func-
tions.

Although raising a monkey is dillicult at best,
Spalding said, Chancy was holding her own at the
ripe old age of three weeks. &P
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Combine bargain basement sale day, a county fair
balloon ascension ond a large church social—and the re-
sult might resemble the Los Alamos Ski and Skate Sale.
Bargain hunting winter sports enthusiasts jammed the
Recreation Hall last month to buy and sell equipment.
During the two-night sale, volunteer workers from the

Winter

sponsoring clubs, the Los Alamos Skating Association and
the Los Alamos Ski Club, along with Senior Girl Scout
Troop 4, manned the accommodation desk where sale
money is held for sellers. Although ski and skate sales at

other cities usually charge a fee, no charge has ever been
made at the local sale.

Sports

On The Hill

£

s

LEFT: Julia Evans ,7, daughter of P-4's Doyle Evans, was delighted with a pair of
bright red skis. BELOW: Prices ranged from 20 cents to nearly $100 on the
large table piled with skis and poles. From left: Bob Streetman, N-2; James H.
(“Stretch”’) Fretwell, CMF-9, and Marvin Van Dilla, H-4, size up the merchandise.




Skating vink in Los Alamos Conyon is
popular among skaters of all ages;
there have boen more than 18,000 ad-
missions cach skating season for the
past several years. In addition fo
“open” skating, there are fimes set
aside for figure skating, hockey,
mothers and fots and other groups.
Skating Association members give free
lessons each Monday night, and the
Figure Skating Club sponsors lessons
cach Sunday morning. Hockey en-
thusiasts play “just for fun,” and any-
one who enjoys bard, fast skating is

invited to pariicipate during the hoe-
key sessions. Full rink schedule is on
page 24.

ABOVE: Ski boots were a popular item at the Ski and Skate Sale. LEFT: Conrad
Longmire, alternate T division lcader, makes careful selection of a pair of skis.
BELOW: Ted Dunn, aliernate personnel dircetor, helped keep finances straight
between buyers and sellers.







Norne rArey  1950°s a0 British seientist named
Cecil Price-Jones and his co-workers spent about a
year measuring the diameters of 50,000 ved blood
cells (00 cach from 100 dilferent patients). In so do-
ing he obtained the fivst really comprehensive pictare
ol the size distribution of Blood cells and achicved a
degree ol immortality- -hematologists still call cell-
size distribution curves “Price- fones eurves.”

‘I'he nuinber of cells measured in a year by Price-
Jones is just the number of cells that can be meas
ured per minuie by an clectronic cell volume spec-
trometer in use by the biomedical rescarch group
(I1-4) ol the Los Alamos Scientific Taboratory. This
device has been developed into a separator which
not only measurcs the cell volumes but also sorts the
cells according to size.

I'he separator is one ol the instruments being de-
veloped by the biophysics scction of 114 as part of
their general program ol developing measuring and
counting instruments and applying computer tech-
niques to provide (aster and better means of acquir-
ing and analyzing biomedical vescarch data, "These
instruments have potential clinical as well as re.
scarch applications,

Wright Langham, 114 group leader, has heen ac
tive in the program ol instrument development, e
explained, “in che field of biological and medical re
scarch the trend is more and nore to making precise
measurements rather than gross observations. Biology
is becoming incecasingly quantitative rather than
Just. descriptive, In addition, biological function or
mallomction is increasingly being studied at the cel-
tular or even molecular level, and there s a grea
need for instruments and techniques capable ol ac-
curitely and vapidly measuring propertics and com-
position of individual cells and cell components,

“In the physical sciences, sach as physics and
chemistry,” he said, “great advances have been made
in developing new cquipment for the acquisition
and analysis of data, and we in H-l ave trying to keep
abreast ol these developments and are looking for
witys in which they can be applied to biological prob
lewns. O course, this elfort has grown out ol, and is
shaped by, the specific necds of the 114 rescarch pro-
gran,

‘The biophysics section, led by Muarv Van Dilla,
got started in this licld several years ago when the
group begair to get deeply involved in cellular and
molecular biology., One of the first problems e
countered was that ol speeding up and automating
the existing manual process {or determining cell con-
centration {cells per cubic centimeter) in cell cultures

that is, a large colony of single cells growing and
dividing in a nutrient solution.

contitived on hext page

Cells, which have absorbed o fluores-
cent dye such us acridine orange, flow
up through the flow chamber of the
fluorescent cell photometer, are illum-
inated through o chamber window by
a beam of blue light coming from the
left, and fluoresce. The fluorescent
light passes out of the flow chamber
through the window facing the camera
and into o photomultiplier tube (out of
focus in the foreground). FACING
PAGE: The blue light from the mercury-
vapor lamp passes through windows
in the flow chamber and projects this
image of the chamber and the tiny
stream of cells, here simulated by ink
puarticles  for calibration  purposes.
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Marv Van Dilla, seated, looks over fluorescent cell photo-
meter H-4 is developing. At left is mercury-vapor lamp
producing a beam of blue light to activate fluorescent dye
absorbed by the cells. Directly in front of Van Dilla is the

photomultiplier tube that detects bursts of light from the
cells and converts them into electrical pulses. At right,
Paul Mullaney operates the pulse-height analyzer that
sorts and totals the signals from the photometer.

Biomedical Research...

continued from preceding page

A Coulter cell counter (named aftey its inventor,
Wallace Coulter) with limited capability for spec-
troscopy was obtained and used for determining cell
concentrations. Modifications were made which
greatly increased its reliability for use as a cell vol-
ume spectrometer for rapid and accurate measure-
ment of the distribution of cell volumes. This spec-
trometer was then developed into the electronic cell
separator.

The electronic cell volume spectrometer consists
essentially of a container divided into two sections
by a partition. A hole through this partition allows
cell culture to flow from one side to the other. The
diameter of the hole (100 microns) is approximately
ten times the diameter of the cells being counted. (A
micron is one millionth of a meter.) Electrodes are
immersed in the cell culture in the two scctions, and
appropriate instrumentation measures the electrical
conductivity between the electrodes, which is de-
termined primarily by the conductance of the hole.
As a cell passes through the hole, the conductivity
is changed by an amount proportional to the volume
of the cell, since cells are nonconductive. If the flow
rate through the hole is known, the number of cells
per cubic centimeter (cc) of cell culture and their in-
dividual volumes can be measurced.

The signals from the electrode circuit, converted
to voltage pulses, are processed by a device called a

14

multichannel pulse-height analyzer. This instrument,
widely used in nuclear physics and radiochemistry
to analyze various radiation and charged-particle
spectra, is a sort of electronic computer that senses
the size of the pulses and sorts them into bins. Each
bin, or channel, represents a narrow range of sizes
such as 9 or 10 microns. The device also totals up
the number of pulses in each bin and displays the
results as a graph drawn electronically on the face
of a cathode ray tube and prints out the data on
paper tape. This graph shows the number of cells of
cach size range that have passed through the hole.
The cell volume spectrometer can count as many as
50,000 cells per minute and has been used extensively
for studies of cell life cycles and cell populations by
the cellular radiobiology section of H-4.

One task accomplished by the spectrometer has
been the measurement of the blood cell volume dis-
tribution for all the species of laboratory animals in
use at H-4.

Work with this instrument led Mack Fulwyler of
the biophysics section, currently finishing his work
for a Ph.D. at the University of Colorado Medical
Center in Denver, to the development of his cell
separator. Fulwyler combined the principle of the
electronic cell spectrometer with an idea developed
at the Stanford Rescarch Institute for a rapid-re-
sponse, dircct-writing recorder. In the Stanford de-



vice, the conventional pen, with its relatively larpe
inertia, was replaced by a high-speed stream of clec
trrcally-charged droplets of ink. L'hese deoplets move
down between electrically-charged plates and are de-
llccted by the plates to give an ink line recording of
the signal impressed on the plates.

In Fulwyler’s separator, which has been patented
by ithe ALEC in his name, biological cells. in suspen-
sion in a saline solution {irst pass through a volume
sensor where their size is measured clectronically as
in the spectrometer. The cell suspension then enters
a droplet generator from which it emerges as a tiny
jet. A picroclectric crystal vibrating at about 70,000
cycles per second and coupled to the jet of solution
by a plastic acoustic focusing rod causes the jet of
cell suspension ro be broken up into small, nniform,
evenly-spaced droplets. At the instant a droplet pulls
away [rom the jet, it is clectrically charged, by means
ol a time delay civeuit connected with the cell-size
sensing anit, by an amount proportional to the vol-
ume of the cell contained io the droplet.

As the droplet moves between a paiv of charged
plates, it is dellected into collection vessels by an
amount depending on the size of the charpe it car-
rics and therelore on the size of the contained cell.
Thus, living cells can be sorted into separate vessels
according to their size,

One of the chiel users of this device, which 1s cur-
rently under commercial development by an instru-
meut company, has been Lrnest Anderson of the cel-
tular vadiobiology scction. ‘T'his section is studying
the life processes ol cells and cell systems in order to
be able to deteyrmine the cifects of radiation on a cell
in fundamental terms, In order to understand the
mechanism of radiation damage it is ncecssary (o
understand the nature of the life cyele in a novmal,
unirradiated cell. Tt has long been known ehat cells
in the process of division scem to be more sensitive
to radiation, and Anderson and his coworkers arc
studying the process of cell division and its relation-
ship o cell volume and cell age, working with cul
turcs of mammalian cells such as Chincese hamstier
ovary cells.

Cells in a culture donw't all behave in the same way
or live the same length of time, so something other
than time is needed to deteemine ihe biological age
of a cell. Gell growth and volume must somchow he
linked with cell age, and Anderson and George Bell
(1-DOLY have worked on a mathematical model in
which ccll volume is a function of time, and the
probability of ccll division is also a function of time.
T'his model has been fairly successful in predicting
the behavior of cells in culture, hut further experi-
mental data are required.

Anderson wants to determine the probability of cell
division as a function of ccll volume. This involves
separating cells of particalay volumes into colonics
and measuring the rate of division of cach colony ol

continvod on next pago

Jumes Coulter, SD-5, of the H-4 branch
shop, does some very precise and deli-
cate drilling on o new flow chamber
for the fluorescent cell photometer.
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Dick Hiebert, left, and Breck Glascock, P-1, discuss electronics for fluorescent cell photometer with Jim Perrings, H-4.

Biomedical Researeh ...

continued from preceding page

cells. This work is complicated by the fact that cell
colonies have a critical size—that is, they have to
have a density of at least 50,000 cells per cc and a
total volume of at least 50cc (2,500,000 cells total) in
order to live and reproduce properly. Since the cells
being separated may constitute only five per cent of
the original cell population, this means that 50,-
000,000 cells may have to be run through the sepa-
rator in order to get enough cells of a particular vol-
ume to culture.

Present results of this work indicate that after the
cells reach a certain volume their probability of un-
dergoing division drops. This doesn’t fit existing
theories and indicates that much more experimental
work and study remain to be done. Anderson is hope-
ful, however, that this research may be able to pro-
vide such information as whether a cell is sensitive to
radiation only during division or if the damage only
shows up at the time of cell division.

The Fulwyler cell separator has many other scien-
tific applications, one of the most exciting of which
is in the field of medical diagnosis. Many diseases—
for example, multiple myeloma, mononucleosis and
leukemja—affect blood cells, and preliminary work
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has been done on using the cell separator to investi-
gate the abnormal blood cells caused by such diseases.
Results to date hold promise that some day the cell
separator may find clinical application in detecting
certain blood disorders.

The work on the separator has been followed by
a new project. About a year ago the biophysics section
began looking at optical methods of detecting cells.
They looked at the old and very useful technique of
cell staining, in this case with fluorescent dyes, and
discovered that they could detect individual cells by
the fluorescence of the dye and also by means of light
scattered by the cell.

This has led to a new instrument, called a fluores-
cent cell photometer, with at least as great a potential
for research and clinical applications as the cell
separator. The photometer measures the amount of
dye taken up by individual cells, and since this dye
takeup is a function of the biochemical activity of
the cell, the photometer is expected to be a powerful
tool for the study of such activity.

With the photometer, a fluorescent dye, such as
acridine orange, is added to a cell culture and is
taken up by the cells. The cell culture is then



pumped into a water-filled {low chamber with small
windows. The chamber and the orifices leading the
cell culture solution into and out of it arc designed
so that the cell culture passes through the chamber
in the form of a tiny strcam only 75 microns in
diameter. The cells line up in this stream and pass
through the chamber onc at a time at the rate of
10,000 to 100,600 cells per minute,

A beam of blue light, which activates the dye
causing it to {luoresce, is focused onto the cell stream
through one of the windows in the chamber. 1he
flashes of luorescent light from the cells pass out of
the chamber via another window and are detected by
a photomultiplicr tube which produces an clectrical
pulse proportional o the intensity of the light, This
pulse is then fed into a multichannel pulse-height
analyzer which sorts and adds the pulses and pro-
duces a distribution curve showing the number of
pulses of cach intensity and, therefore, the numbers
of cells taking up various amounts of the dye.

T'he cell fluorescence work has been done using
a very intense mercury-vapor lamp, but an argon-ion
laser which cmits blue light of the proper wavelength
(4880 A) will shortly be put to use as the light source.
‘this laser is niot only many tinmes brighter than the
mercury-vapor lamp, but also requires only very
simple optics rather than the complicated optical
system needed with the famp to collimate and focus
the light into the 0.1 millimeter diamcter beam
needed.

In addition, with this laser it will be possible to
focus the light scattered at small angles (less than
two degrees) by the cells due to the process of diffrac
tion into a second photomultiplier tube. Since the
amount of scattered light is a Function of the cell
size, this output shows the distribution of cell vol-
ames. Preliminary scattering  experiments with a
small helivm-neon laser confirm the possibility of a
dual sensor, measuring two cellalar properties simul-
tanicously.

The possibilitics of the photometer for cellular
research are enormous, since by choosing the appro-
priate dye a whole range of cellular biochemical fune-
tions can be studied.

The acridine orange dye currently being used has
the property that ic glows green when tied up in the
cell nucleus and glows orange when tied up in the
cell cytoplasm. There is evidence that in the nucleus
it stains DNA and in the cytoplasm RINA. "This openg
up the possibibity of being able to measare direcily
the DNA-RINA refationships so important to cell
division and genetics in general.

A new {luorescent dye has just been received that
dyes only the cell membrane, which is very important
since everything going into or out of the cell must
pass through it. With this dye, the photometer could
be used to study cell membrance function. ¥luorescent
dycs arc widely used to study ihe process of antibody

continyed on next puge

Four different sizes of white blood cells from a patient
with infectious mononucleosis were separated by the

electronic cell separator.



Ernest Anderson looks over data being taken by James
Perrings with the cell separator invented by Mack Fulwyler.
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Ted Trujillo prepares a sample of blood for processing by
the cell separator.

Biomedical Researeh...

continued from preceding page

production. The cells producing antibodies—the sub-
stances that destroy invading bacteria or foreign pro-
tein in our bodies—are thought to be phagocytic
cells, but little is known about the site of production
or about which cells produce antibodies. Phagocytic
cells are freely moving cells, such as the white blood
cells, that are produced in the bone marrow, spleen,
lymph nodes and liver. By staining bacteria with a
fluorescent dye (fluorescein), phagocytic cells produc-
ing antibodies could be located and studied since the
antibody coats the producing cells and ties it to the
bacteria being attacked.

It would also be fairly simple to use the scattered-
light, cellsize signal to control the fluorescent light
detector so that dye-uptake data would be taken only
from cells over and under a certain size. If, for ex-
ample, small bacteria were mixed up with cells, the
fluorescent light signals from the bacteria would be
rejected and would not distort the statistics on the
cells,

This device, too, clearly has potential medical ap-
plications. An obvious one would be the detection of
abnormal cells, such as cancer cells, which would not
take up a dye in the same manner as a normal cell.

Future plans call for work on new cell separation
methods using a fluid switch activated by a signal
from the photometer. In the switch—a fluidic bistable
developed for use in nonelectric amplifiers and com-
puters—the cell stream would be diverted into one of
two channels by small control jets activated by sig-
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nals irom the photometer. In this way cells could
be separated on the basis of size, using the signal
from the scattered light, or on the basis of biochem-
ical function or malfunction, using the fluorescent
light signal, or even some combination of both. By
cycling the cells through the system several times or
using several photometers and fluidic switches in
series, a cell culture could be separated into several
groups and would allow cells with certain types of
functions to be cultured separately and studied.

Working with Van Dilla on the development of
the fluorescent cell photometer are biophysics section
members Paul Mullaney (optics), Ted Trujillo (bio-
logical technology), Phil Dean (theory and elec-
tronics) and John Larkins and Jim Perrings (mech-
anical and electrical design). In addition, Jim Coul-
ter, SD-5, of the H-4 branch shop, has contributed
greatly to the design and fabrication of the instru-
ment; Dick Hiebert, Jim Gallagher and Breck Glas-
cock, all of P-1, have worked on the design and con-
struction of the electronics required; Berlyn Brixner,
GMX.-9, has provided assistance and advice on the
optics; and Frank Harlow of T-3 was consulted con-
cerning fluid dynamics.

This interdisciplinary cooperation, one of the great
strengths of an organization such as LASL, will un-
doubtedly continue in the future to help H4 to
develop even better and more useful equipment for
biomedical research. &



Fifteen technicians of group K-4 will complete
training and qualify as operators of LASLs new
Ulira High "Cemperature Reactor,

J. € Elder organized the training program. Ile
said cach mat will have spent approximately 1H0
hours in classroom lectures, 400 hours in study
and four to five hours’ qualifying time in cach of
24 arcas of reactor operation. All the men have ex-
perience and raining in the operation of Arvmed
I'orces reactors. At 1LASL, they have concentrated
on special features of UH'TREX and on the op-
crationt of yas-cooled rcactors in gencral. The
subject material follows Atomic Inergy Comuis-
sion sugeestions and specilications, Flder said.

Iive of the men will bave to spend additional
time qualitying as supervisors. 'Their studics will
require them to spend extra time on administra-
tion, salety procedurcs, overall operation and
hicalth physics.

The training period has extended over the past
18 months, Ilder said, because the men worlked
part time on stoudies apd part time on actual in-
stallation ol equipment for the new reactor.

Completing their waining ave: Bl M. Aios-
worth, "I, K. Allen, W. 1. Barney, R. . Brodd,
P, A, Dolin, Dennis Eall, D. E, Helfer, J. 1. Koti-
i, O, W, Ramsey, M. Y. Roberts, L. G. Speir,
J. N. Wollord, . W. Woodard, (.. 1., Woodcock
and N. ¥, Wibel.

“h

William £. Keller, CMI-9, is on professional
rescarch and teaching leave at the University of
Sussex, Brighton, Fngland. Keller left last montih
for the six-month appointmaent, where he is visit-
ing lecturer in the depariment of mathematical
and physical sciences. During this period he is
also conducting rescarch in low-teioperatare phys-
ics. Keller joined LASI, in 1950, Tle received
B.A., MLA. and PL.D. degrees in physical chem-
istry from HMHarvard Umniversity. Keller’s wife,
Helen, accompanied him on this assignment.

iy

Henry Lagquer, CM1-9, is the author of a new
booklet, “Cryogenics, The Uncomimon Cold”,
just published by the Division of "T'echnical Ya-
formation of the Atomic Energy Conunission.

The booklet is the newest in the ALEC series on
“Understanding the Atom”, printed in Oak Ridge,
Yenn, for distribution to the general public.

Laquer has been a member of LASLs cryo-
genics group since 1947, IMis work is in the fields
of solid state physics research, gencration of high
magnctic liclds and superconduactivity.

short subjects

The Y.os Alamos Scientilic Laboratory will
participate in the President’s Sumimer Youth Op-
portunity Program this coming sammer. Approx-
imately 40 young people from cconomically dis-
advantaged homes in the surrounding arca are
expected to be employed in this program.

Persons between the ages of 18 and 21 inter-
ested in applying for this program should contact
the New Mexico State Fmployment Scrvice in
Espanola, N.M., telephone Iispanola 753-2285.
Decadline for application is Jan. 15, The New
Mexico State Fmployment Service will be respon-
sible for the sclection of candidates for the pro-
gram and will certify them as to their eligibility
based on cconomic need.

All candidates selected and certilied by the New
Mexico State Lmployment Service for cmploy-
ment in the program will be required to com-
plete the standard LASIL, employment application
form as well as other documents refated to AFC
sccurity clearance procedurces.

I'he Los Alamos Scientific Laboratory Summer
Youth Opportanity Program will be in addition
to the rvegularly sponsored LASI, Summer Vaca-
tion Replacement Program and the LASL Sum-
mer Graduate Student Program.

&

Ninc men [rom the Los Alamos Scientific Lab-
oratory spent about two wecks last month conduct-
ing studies from LASIs airborne laboratory, an
NC-185 jet aircraft flying over Alaska and the
Yukon Territory.

‘Three phenomena were included in the studies
--the aurora borealis, cosmic rays and the carth’s
magnetic field. The magnetic field data will be
correlated with the same type of data taken by a
satellite in orbit 6.6 carth radii from the carth’s
surface, 'The men made detailed studics of cer-
tain emission lines from the aurora, and through-
out the mission they monitored the cosmic ray
background.

Neel Glass, J-16, served as scientific commander
on the {lights, with Robert Peterson, J-16, as dep-
uty. Others who took part in the mission are
Lucien Black, Leston Miller, Dick Tatro and
Richard Wakefield, all |-16, and Joseph Hollin-
rake, Dan Stillman and Walter Wolll, all J-8.
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The Technical Side

Sixth International Conference on
High Energy Accelerators, Cam-
bridge, Mass.,, Sept. 11-15:

“Prospects and Uses for Meson
Factories” by Louis Rosen, MP-DO
(Invited talk presented by D. E.
Nagle)

Presentation at the American In-
dustrial Hygiene Association Meet-
ing, Southern California Section,
Los Angeles, Calif., Sept. 14:

“Current Problems and New De-
velopments in Respiratory Protec-
tive Devices” by E. C. Hyatt, H-5

International Conference on Local-
ized Excitations in Solids, Univer-
sity of California, Irvine, Calif.,
Sept. 18-22:

“On the Thermodynamic Equil-
ibrium of the System of Gas Plus
Crystal With Isotopic Defects” by
G. Benedek, Instituto Di Fisica dell”
Universita, Milano, Italy; R. F. Wal-
lis, United States Naval Research
Laboratory, Washington, D.C.; A.
A. Maradudin, University of Cali-
fornia, Irvine, Calif.; I. P. Ipatova
and A. A. Klochikhin, both A. F.
loffe Physico-Technical Institute, Len-
ingrad, U.S.S.R.; and W. C. Over-
ton, CMF-9

Presentation at AEC and Contrac-
tors Safety and Fire Protection
Meeting, Argonne National Labo-
ratory, Argonne, Ill., Sept. 19:

“Scientific Adventuring and Mis-
adventures” by Dr. T. L. Shipman,
H-DO, and R. Reider, H-3

Presentation at the Kiwanis Club,
Albuquerque, Sept. 20:
“The Los Alamos Meson Factory”

by D. E. Nagle, MP-DO
Presentation ot the Lions Club
Meeting, Los Alamos, Sept. 21:

“Performance of Trained Mon-
keys Exposed to Gamma Rays” by
L. M. Holland, H-4
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Presentations at Health Physics So-
ciety Meetings: West Pennsylvania
Chapter, Pittsburgh, Pa., Sept. 25;
New England Chapter, Winchester,
Mass., Sept. 27; Cincinnati Chap-
ter, Cincinnati, Ohio, Sept. 28; and
the Blue Grass Chapter, Frankfort,
Ky., Sept. 30:

“The Nuclear Weapons Incident
in Spain.” by W.H. Langham, H-4

Seminar at the University of Ha-
waii, Honolulu, Hawaii, Oct. 4:

“Solar Eclipse X Rays” by H.V.
Argo, P-4 (Invited talk)

Nuclear Metallurgical Society Meet-
ing on Plutonium Fuels Technology,
Phoenix, Ariz., Oct. 4-6;

“Thermal Conductivity of Urani-
um-Plutonium. Carbide Fuels” by
JA. leary and KW.R. Johnson,
CMB-11

Presentation at the “Long-Range
Biomedical and Psychological Ef-
fects of Nuclear War”, Princeton,
N.J., Oct. 4-7:

“The Nuclear Weapons Incident
in Spain” by W.H. Langham, H-4,
and “Performance of Trained Mon-

keys Exposed to Gamma Rays”
(Movie)

Rio Grande Chapter of the Associa-
tion for Computing Machinery, Al-
buquerque, Oct. 5-6:

“Computer Control of the Los
Alamos Linear Accelerator” by
H.S. Butler, MP-1

Presentation at the Physics Depart-
ment, Highlands University, Las
Vegas, N.M., Oct. 19:

“Cryogenics and Cryogenic En-
gineering” by F.J. Edeskuty, CMF-9.

American Physical Society Meeting,
Nuclear Physics Division, Madison,
Wisc., Oct. 23-25:

“Highly Polarized Neutrons from
the s-wave T(d,n)*He and D{t,n)tHe
Reactions” by G.G. Chlsen, P-12

“A Study of the (t,p) Reaction
on %0 92, 947, by | G. Beery, P-
10; D. D. Armstrong, P-12; A, G.
Blair, P-DOR; E. R. Flynn, P-10; and
R. M. Drisko, Oak Ridge National
Loboratory, Oak Ridge, Tenn.

“T=23 1/2 Analog States Ob-
served in 208Pb(t,p)?1%Pb" by D. D.
Armstrong, P-12, and E. M. Bern-
stein, University of Texas, Austin,
Texas

“A Search for the Ground State
of *H by Means of the Tit,p) Reac-
tion” by P. G. Young, P-12, G. G.
Ohlsen, P-DOR, and R. H. Stokes,
P-12

“The Polarization of Neutrons
from the T -+ D-—>n - *He Reac-
tions” by G. S. Mutchler and J. E.
Simmons, both P-DOR

“Differential Cross Sections for
the Elastic Scattering of Protons
from *°Ca Between 9.8 MeV and
21.7 MeV” by J. F. Dicello, P-12;
G. J. lgo, P-DOR; W. T. Leland,
P-10; and F. G. Perey, Oak Ridge
National Laboratory, Oak Ridge,
Tenn.

“The %C(t,p)'¢ Reaction at 16
MeV and 20 MeV” by P. W. Kea-
ton, Jr., P-DOR; D. D. Armstrong,
P-12; J. G. Beery, P-10; R. M. Dris-
ko, Oak Ridge National Labora-
tory; N. R. Roberson, Duke Univer-
sity; and L. R. Veeser, P-DOR

“Velocity-Dependent  Potential
Parameterization for 1S, Proton-
Proton Scattering” by J. E. Brolley,
P-DOR, and T. Kelley, University
of New Mexico, Albuquerque

“The Levels of 219 Excited in
the 2%8Pb(t,p)*1%Pb Reaction” by P.
D. Barnes, P-DOR; D. D. Armstrong,
P-12; E. R. Flynn, P-10; G. J. Igo,
P-DOR; and R. Woods, P-9

“Analogues of States in 181H{“

by F. A. Rickey, Jr., P-DOR, D. L.
Allan, P-3, and H. C. Britt, P-DOR

Institute of Electrical and Electronic
Engineers Thermionic Conversion
Specialists Canference, Palo Alto,
Calif., Oct. 30-Nov. 1:



“NDamage Flux in Critical Assem-
blios” by R. C. Anderson, N-5

“High Performonce Heat Pipes”
by J. L. Kemme, N-3

“Heat Pipe Performance in a
Space Fnvironment” by J. F. Devor-
all and E. W. Salmi, both N-5

“The Viscosity of Cesium Vapors”
by C. V. Weaver, N-5, and J. Todd,
WA

“Optimization  Calculations  for
Thermionic  Diodes in o Series
Stack” by C. D. Sutherland and T.
G. Frank, both N-5

“Retention of Fission Gases  in
the UQ, Phaose of Mo UG, Cermets
Irradiated  at High Temperature”
by W. A. Ranken, M. C. Chaney
and A, J. Patrick, all N-& (Classi-
fied talk)

“Isothermal  Irradiation  Assem-
bly for Study of Fast Neutron Dam-
age to Ceramics” by W. A, Ranken
and C. 5. Summers, both N.5

“Heat Pipe Startup  Dynamics”
by T. P. Cotter, N-b

Presentation ot the University of
Wyoming, Larumie, Wyo., Oct. 31:
“Superfluid Phenomena in Mul-
tiply-Connected Geometries” by P.
1. Sikora, T-9
Radiochemistry  Division  Seminar,
Lawrence Radiation  Laboroiory,
Livermore, Calif.,, Oct. 31:
“Cross Section Measurements Us-
ing Nuclear [xplosives as Neutron
Sourcas” by B. C. Diven, P-3

Preseniation at the Department of
Mechanical  Fagincering, Univer-
sity of Utah, Salt Lake City, Utah,
Nov. 2:

“Seylla 1A Characteristics and
Diagnostics” by V. A. Tinlayson,
P15
Seminar on lsolde Chemistry Prol-
lems, CERN, Geneva, Switzerland,
Nov. 2.3:

“Some larly Concepts of Pro-
ton Targets for an On-Line Isotope
Separator Project on the LASL Me-
son Factory” by B. J. Dropesky, J-
11, and . R, I'. Cochran, MP-6

Seminar ai Temple University, Phil-
adelphia, Pa., MNov. 6:

“The Complex Carbohydrates of
Mammalian Cells” by P. M. Kroe-
mer, |1-4

Presentation of the Meeting of the
Delaware Valley Chapter of the
Health  Physics Society, Philadel-
phia, Pa., Nov. 6:

“The Nuclear Weapons Incident
in Spain” by W. . Langham, H-4
(Invited falk)

Conference on Applied Supercon-
ductivity, Austin, Texas, Nov. 6-8:

” Automatic Superconducting

Switches” by H. L. Laquer, CMF-9

American Physical Society Meeting,
Division of Plasma Physics, Austin,
Yexas, Nov, 8-11:

“Numerical  Study of o High-
Bota Toroidal Plasma Equilibriom”
by T. A. Oliphant, P-18

“Solution of the Fquations of
Motion for a Particle in an Arbi-
travily  Time-Dependent,  Uniform
Axially Symmetric Magnetic Field”
by I'l. R. Lewis, Jr., P-18

Presentation ot the New Mexico
Institute  of Technology, Socorro,
N.M., Nov. 9:

“Satellitc  Observations of  the
Solar Wind” by A. J. Hundhausen,
T12

Annual Fall Meeting of the Colo-
rado-Wyoming  Section  of  the
American  Association of Physics
Teachers, Colorado State Univer-
sity, Fort Collins, Colo., Nov. 11:

“Demonstration Films from Com-
puter Simulations” by J. A. Pal-
sadge, P-18

The Camille and Henry Dreyfus
Lecture, presented by the Depart-
ment of Chemistry, University of
Kansas, Lowrenece, Kans.,, Nov. 13:

“Llement Synthesis in Thermonu-
clear Nevtron Sources” by G. A.
Cowan, J-11

Sandia  Surface  Seminar, Sandia
Corporation, Albuquerque, Nov.
16:

“low Energy Clectron Diffrac-
tion Studies of Polar (0001) Sur-
faces of ZnQ, CdS and CdSe” by
B. D. Campbcll, CMB-8
Informal  Seminar, Johns Hopkins
University, Baltimore, Md., Nov. 16:

1967 Avroral Rocket Probe Re-
sults” by J. K. Theobald, J-10
Presentation at the American Phys.-
ital Society Meeting, New York,
N.Y., Nov. 16-18:

“Observed Properties of the In-
terplanetary  Medivm” hy A. .
Hundhausen, T-12 (Invited talk)

“Pressure Dependence of Band
Structure and  Fermi Surface in
Close-Packed  Cesium” by E. A
Kmetko, CMF-5

“An Experimental Study of the
Configuration Connections Between
the States of an Odd and an Even
Mass Nucleus” by D. L. Allan, P-3
(Invited talk)

"Crystal  Structure  Changes in
Solid Ha and D" by R. L. Mills,
CMF-9 (Invited talk)

Physics Department  Colloquium,
Argonne National Laboratory, Ac-
gonne, lil., Nov. 17:

“Time-of-Flight  Neutron  Cross
Section Measurements  Using  Nu-
clear Lxplosives” by W. K. Brown,
P-3

Presentation at the American Math-
ematical Society Meeting, Albu-
querque, Nov. 18:

“Visual Hull of a Polyhedron”
by W. A. Beyer, T-8
Preseniation at the University of
Colorado, Boulder, Colo., Nov. 27:

“Superfluid Phenomena in Mul-
tiply-Connected Geometries” by P.
T. Sikora, T-9
Presentations at the University of
Pittsburgh, Pittsburgh, Pa., and the
University of Minnesota, Minneapo-
lis, Minn., Nov. 27 and Dec. 1:

“Relativistic Three-Particle Lqua-
tions” by J. E. Young, T-9
Presentation at the National Bureau
of Standards, Boulder, Colo., Nov.
28;

“The Josephson Effect—An Ele-
mentary Prosentation” by P. 1. Si-
kora, 1-9
Presentation at Surface Seminar,
Sandia Corporation, Albuquerque,
Nov. 30:

“Some Observations and Ques-
tions about LEED Studies of UQy”
by W. P, Ellis, CMB-8
Presentation at the Physics Depart-
ment, University of New Mexico,
Albuquerque, Dee. 1:

“Characteristics of lLos  Alamos
Meson Physics Facility Accelerator”
by F. R. Tesche, MP-5

continued on next page

21



the technical side...

continued from preceding page

Presentation at New Mexico Insti-
tute of Mining and Technology,
Physical Chemistry Class, Socorro,
N.M,, Dec. 4:

“Cryogenics and the Properties
of Matter at Low Temperatures”
by A. F. Schuch, CMF-9

Presentation at Meeting of the
Northeastern New York Chapter
of the Health Physics Society,
Schenectady, N.Y., Dec. 5:

“The Nuclear Weapons Incident
in Spain” by W. H. Langham, H-4
(Invited talk)

Presentation at the American Vao-
cuum Society Meeting, Llocal Sec-
tion, Los Alamos, Dec. 5:

“Filament Conditioning and An-
alytical Mass Spectrometry” by E.
D. Loughran, GMX-2

25th High Temperature Fuels Com-
mittee Meeting, San Diego, Calif.,
Dec. 5-7:

“Contribution to the 25th High
Temperature Fuel Committee Meet-
ing” by R. H. Perkins, K-2

Medical Research Center Seminar
at Brookhaven National Labora-
tory, Upton, N.Y., Dec. 7:

“The Effects of Physiologically
Damaging Doses of Radiation on
the Performance of Trained Pri-
mates” by W. H. Langham, H-4
(Invited talk)

Colloquium at Texas Technological
College, Lubbock, Texas, Dec. 7:

“Inelastic Scattering of Polarized
Protons from Medium-Mass Nu-
clides” by A. G. Blair, P-DOR

Presentation at Kansas State Uni-
versity, Manhattan, Kans., Dec. 8:

“Neutron Capture Gamma Ray
Spectroscopy” by H. T. Motz, P-DO
American Institute of Aeronautics
and Astronautics Student Meeting,

Texas A&M University, College Sta-
tion, Texas, Dec. 12:

“The Nuclear Rocket Propulsion
Program” by W. L. Kirk, N-DO

“Plasma Propulsion” by D. B.
Fradkin, N-7

Thirteenth Meeting of the AEC
Coated Particle Fuels Working
Group, La Jolla, Calif,, Dec. 12-13:

“Development of Coated Parti-
cles” by R. J. Bard and A. W. Sav-
age, Jr., both CMB-8

American Physical Society Meet-
ing, Pasadenda, Calif., Dec. 18-20:

“Elastic Scattering of Fast Neu-
trons by Liquid Deuterium and Tri-
tium” by J. D. Seagrave, J. C. Hop-
kins and P. W. Keaton, all P-DOR

“Nuclear Photon Scattering” by
R. R. Silbar, T-9, and Herbert Uber-
all, Catholic University, Washing-
ton, D.C.

“The Energy Bands of Barium”
by E. A. Kmetko, CMF-5

“Fast Neutron Scattering from
Liquid Hydrogen lsotopes” by J.
D. Seagrave, P-DOR (Invited talk)

American Association for the Ad-
vancement of Science Meeting,
New York, N.Y., Dec. 26-31:

“Computer Experiments in Fluid
Dynamics” by C. W. Hirt, T-3

“Technical Developments from
Fusion and Plasma Physics Re-
search” by J. Marshall, P-17

“Conjugation in Stentor coeru-
leus” by B. R. Burchill, H-4

new hires

CMB Division

Donald E. Vance, Travis Air Force

Base, Calif., CMB-1

Engineering Department

Deborah J. Sweet, Socorro, NM.,

ENG-3

Robert B. Blackstone, Jr., Austin,

Texas, ENG-3

Williom W. Patterson, Santa Cruz,

Calif., ENG-5
GMX Division

Barbara L. Clayton, Columbia, S.C.,

GMX-2

Nona F. Coen, Espanola, N.M., GMX-

3

J Division

Robert L. Dirk, Livermore, Calif., J-7
Martin S. Tierney, Albuquerque, J-10
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Alan J. Keeler, Sr., Marquette, Mich.,
J-14
K Division
Gloria C. Valdez, Albuquerque, K-
DO
John P. Brainard, Pullman, Wash., K-1

MP Division
Rosa W. Cook, Los Alamos, MP-DO
Wayne L. Smith, Columbus, Ohio,
MP-AE(MP-1)
Russell A. DeHaven, White Sands
Missile Range, N.M., MP-AE(MP-2)
David F. Jones, Richland, Wash., MP-
AE(MP-3)

N Division
Mary Strickfaden, Los Alamos, N-3

Leonard A. Stovall, Mather Air Force
Base, Calif., N-6

Personnel Department
Charles W. Mikkelson, Fort Collins,
Colo., PER-1
Edna A. Faulkner, Los Alamos, PER-1
Jeanne A. Stein, Los Alamos, PER-5

Public Relations Department
Mary |. Hakkila, Los Alamos, PUB-2

Shops Department

Joseph B. Casados, San Juan Pueblo,
N.M., SD-DO

James G. McDow, East Alton, Ill., SD-
DO

Maxine D. Rupert, Los Alamos, SD-DO

Charles E. Stackpole, Albuquerque,
SD-1

Raleigh G. Jones, Phoenix, Ariz., SD-1

Robert Padilla, Albuquerque, SD-1

Supply and Property Department
Noel D. Jennings, Albuquerque, SP-4
T Division
Andrew H. Varhola, Albuquerque, T-1
Frances E. Murphy, Los Alamos, T-1
Sandra L. Visser, Three Forks, Mont.,

T-1
Constance A. Reidel, Los Alamos, T-1
Carolyn A. Anguillo, New York, N.Y.,
T-1
Alois C. Kendziora, Detroit, Mich., T-1
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By Barbara Storms

At Atom press time last month,
officials of the Atomic Tnergy Gom-
mission and  the Department  of
Housing and Urban Developnent
were still working up a schedule
to expedite the sale of Tos Alamos
apartment  buildings under new
procedures provided in legislation
passed by Congress late in Novem-
ber. The bill, which amends the
Atomic Energy Act ol 1955 1o
permit more flexibility in award-
ing prioritics Tor purchase ol the
buildimgs, was still awaiting Presi-
dential signaiare.

Although lic was not prepared
fast month to give any dates or
times for the sale, AFG Area Man-
ager Llerman Roser told o Con-
gressional hearing Tast August that
the sale  probubly could begin
about two months alter passage ol
the fegistation. e said the sale
might be completed in a year but
could take up to two vyears, de-
pending  uapon  the  number  of
buildings sold during the first pri-
ority offering,

Ihe amendment makes it possi-
ble lor occupants, as individuals or
groups, and anyonc clse who s
project-conriected or has resided in
the community lor the previous
six wonths, 1o obtain priority.

Specificalty, cach occupant of an
apartment would be given a pri-
ority interest in the purchase of
his building. "The occupant could
then assipn his interest to another
occupant or group of occupants or
to another entity made up of Los
Alamos  regidents or  project-con-
nected  persons. The occupant or
entity who could demonstrate that
he represented at least 60 per cent
of the occupants of the building
would bhe given first priority to
buy.

Second priority to buy would be
awarded to an entity whose mem-
bership  consists of  eligible X.os
Alamos residents and project-con-
nccted persons who have the pri-
ority interest of at least one occu-
pant and who agrec to occupy at
least 70 per cent of the housing
units in the building.

Anyone  who  has  purchased,
cither individually or jointly, a
single-family  house  or  daplex
housce or unit in l.os Alamos will
not be permitted to pavticipate in
the purchase of  an
housce.

apartment

Any occupant who docs not wish
to participaic in the purchase of
his building will be entitled to a

Ih-month lease on his unit from
the ARG, provided he applics for
such a lease within 30 days of the
granting of priority.

The law also provides that the
discount, financing and indemnity
provisions of the Atomic Fnergy
Act, whicl applied in all previous
housing sales in Los Alamos, will
apply to the apartment negotia-
tions.

The sale shifts into pear again
alter a Lh-month  postponement
hrought about by complaints from
apartment occupants who objected
to the requirement in the original
law that limited the sale to legally-
organized  cooperatives.  Alter  a
public hearing carly in 1967, an ad
hoc  committee  on  multi-family
housing, appointed late in 1966,
proposcd changes similar to those
in the new law. Bills, ncarly iden-
tical to the new law, were sub-
mitted  to Congress in April by
Senator  Clinton Anderson  and
Congressman Thomas Morris.

I addition to climinating the
cooperative requirement, the new
law makes it possible for widows
and retired people to participate
in the sale by including all Los
Alamos residents. It de-
sipned  to  provide some  rental
housing on the THIL by requiring
only 60 to 70 per cent occupancy
of the building by purchasers.

T'he law does not specify what
action wifl be taken in the cvent
that a building cannot be sold to
cither fivst or second priority hold-
Crs.

Roser

also is

told the
hearing last summer that an inten-
sive  informational  campaign  —
about six months for cach priority
oflering -~

Congressional

would be cssential to
make sure the public completely
understands cach aspect of the pro-
eram. 1lc said his oflice would take
every step necessary to implement
the sale as quickly as possible. &
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years ago in los alamos

Culled from the files of Los Alamos Times, January, 1948, by Robert Y. Porton

Cold Wave Emergency

Security service, the FBI—and all the front line forces engaged in
keeping Los Alamos a running concern—were impotent against the
enemy that struck here Tuesday. Old Man Winter, armed with sub-
zero temperatures, pretty well had his way working through. his fifth
column, the gas line. As gas pressure dropped and furnaces stopped
operating, the top echelon of AEC and Zia Company climbed into
battle dress (boots, sweaters and hunting jackets) and moved up
to the front line and took over command in person. Local residents
spent a frigid 36 hours before service was restored.

Secretary Royall Visits Site

Secretary of the Army Kenneth C. Royall, accompanied by Major
General Leslie R. Groves, was a visitor to the project this week. The
secretary and his party met with local officials and were taken on a
brief tour of the area. Royall called for intensified scientific research
to keep the U.S. far ahead in science and technology. He stated, “We
are making marked and encouraging progress, but we must not be

s 9

lulled into a scientific ‘Maginot Line complex’ .
AEC’s Hill Construction Program

The Atomic Energy Commission’s production chief, Walter J.
Williams, outlined construction plans for the next several years for
one of the major nuclear energy installations here at Los Alamos
before a joint Senate-House housing committee in Washington. In-
cluded are new laboratory facilities, modernization and expansion of
existing plant facilities and permanent replacement of temporary
wartime structures. He announced that the commission’s program has
plans for a permanent community of more than 8,000.
International Rejects Petition for Hill Rotary

Rotary International has turned down an application to form a
local unit because it does not consider Los Alamos a permanent
installation. According to F. Robert Wegner, acting for the organi-
zation committee, the meeting planned for this evening in the high
school will be held. Representatives of another service organization
will be present to discuss the forming of a chapter here. (Editor’s
note: This month the Los Alamos Kiwanis Club will celebrate its
20th anniversary.)
Feature at Hill Theater

Showing at Theater #2, Wednesday and Thursday, Jan. 14 and
15, Warner Brothers presen'ts a comedy, “That Hagen Girl”, starring
Ronald Reagan and Shirley Temple.
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what's doing

TRAVEL SLIDE PROGRAM: Mesa Public
Library, 7:30 p.m.

Thursday, Jan., 18—'Russia’” by Robert

Keepin

LOS ALAMOS LITTLE THEATER: “The Odd
Couple,” by Neil Simon, Friday and Satur-
day, Feb., 2 and 3, 8:15 p.m., Civic Audi-
torium. Season tickets at $6 and single
admission ot $2 aovailable at the box
office of the auditorium. Season tickets
also available from Kay Anderson at
2-3510, or Betty Llilienthal at 2-4927. For
reservations on segson fickets, call Doris
Schonfeld, 672-3464.

LOS ALAMOS CHORAL SOCIETY (with
Sinfonjetta), Epiphany Concert, Saturday,
Jan. 13, 8:15 p.m,, First Methodist Church,
Los Alamos. To be repeated Sunday, Jan.
14, 4 p.m., St. Francis Cathedral, Santa Fe.
Included will be Bach Cantata No. 65 for
the Epiphany and Magnificat by Vaughan-
Williams. Tickets, which must be purchased
in advance, available at Gifts-World Im-
ports; Hayes Jewelers and Decols in Los
Alamos, or call Meridith Matlack. $1.50
for adults; 75 cents for students.

LOS ALAMOS SKATING ASSOCIATION:
Schedule for use of ice rink, Los Alamos
Canyon:

Mondays: After-school session, 3 to 5
p.m. (small children encouraged to
attend.) General skating, 7 to 9:30
p.m. (Family night—special family
rate $1.25). Free skating lessons.

Tuesdays: “Mothers and Tots” session,
9:30 to 11:30 a.m., After-school ses-
sion, to 5 p.m,; adults only, 7:30 to
10 p.m.

Wednesdays: After-school session, 3 fo
5 p.m.; general skating, 7 to 9:30
p.m.; hockey team, 9:30 to 10:30 p.m.

Thursdays: “Mothers and Tots” session,
9:30 to 11:30 a.m.; After-school ses-
sion, 3 to 5 p.m.; Figure Skating
Club patch session, 6 to 7:30 p.m;
adults only, 7:30 to 10 p.m.

Fridays: After-school session 3 to 5 p.m.;
“Game Night” (primarily for teen-
agers), 7 to 9:30 p.m.

Saturdays: Hockey during the morning;

general skating, 2 to 4:30 p.m.; “Date

Night” (high school and young adults),

7 to 10 p.m.,

Sundays: Professional lessons during
morning; general skating, 2 to 4:30
p.m.; Figure Skating Club patch ses-
sion, 6 to 7:30 p.m.,; adults only,
7:30 to 10 p.m,

Season tickets $4 forstudents through high
school; $7 for adults. General admission:
25 cents; adults, 50 cents. Rink telephone
is 2-4500.

OUTDOOR ASSOCIATION: No charge;
open to the public. Contact leader for
information about specific hikes.

Saturday, Jan. 20, Valle Canyon from

Pajarito  Mountain, Virginia Winsor,
leader, 2-3440,

Sunday, Jan. 28, Pipeline Road. Ed
Kmetko, leader, 2-3173.

Sunday, Feb. 11, Guaje Canyon from
Ski Area. Ken Ewing, leader, 8-4488.

EXHIBIT OF PAINTINGS by Hal Olsen,
D-3, at LASL Credit Union offices.




Recordings of the vertical and horizontal motion on
Mesita de Los Alamos, where the proposed meson facility
will be constructed, were made at 12 locations during
Project Gasbuggy on Dec. 10. (Gasbuggy involved the
detonation of a thermonuclear device 4,250 feet under-
ground slightly more than 100 air miles northwest of Los
Alamaos, It was the first joint government-industry experi-
ment in the AEC’s Plowshare program to develop peace-
ful uses for nucleor explosives. The purpose was to frac-
fure gas-bearing rock in such o manner us to permit the
gos to flow more freely from the rock.) Dean Keller, ENG-
1 (above) was in charge of the Mesita de Loy Alamos
ineasuremeni project for the LASL Engineering Depart-
ment. The U.S. Coast and Geodetic Survey team which
monitored these vibrations on contract to Engineering was

under the direction of Wendell Mickey, chief of the C. &
(3.5, vibrations and engineering projects branch. Prelim-
inary results indicate that Gasbuggy coused an accelera-
tion of less than 0.001 gravity in the Los Alamos area--
just enough to feel if you are sitting or lying still—and
very close to the acceleration predicted by the U.S.C. &
G.S. This is slightly less than 1.0 on the Richter scale. After
the records are analyzed it will be possible to predict
vibration effecits from similar detonations, Keller said.
Other tests conducted over the past year used a ground
vibration machine, the detonation of high explosives, im-
pact tests and trucle fraffic to determine ground vibration
characteristics of Mesita de Lou Alamos. The instruments
provided by the Coust and Geodetic Survey are so sensi-
tive thal an carth movement equivalent to 1/80 of the
diameter of a human hair can be detected.

BACK COVER:

A few of the cstimated 100,000
wires used in the WIREX program
on UHITREX ended in a cabinet
behind the control roon, Story be-
eins on page .



Henry T. Motz
31387 Woodiland
Los Alamos, New Mexico
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